This work was carried out in a Private Farm at Awlad Saqr District, Sharkia Governorate, Egypt during two successive summer seasons of 2016 and 2017 to study the effect of mineral fertilizers (NPK), organic fertilizer in the form of poultry manure (PM) and bio-fertilizer (Nitrobein, Phosphorein and Potassiumag) each alone and their mixture on dry weight parameters, flowering, fruit set and yield and its components of some tomato hybrids grown under high temperature conditions. The experimental design was split plots with three replicates included 14 treatments. Two different tomato hybrids were used included. Alia123 (V 1 ) and Rama888 (V 2 ) were randomly distributed in the main plots and 7 fertilization treatments [100%mineral fertilizers (T 1 ), 100% bio-fertilizers (T 2 ), 100% organic (T 3 ), 100% mineral+100% organic manure + 100% biofertilizer (T 4 ), 75% mineral + 100% organic manure + 100% bio-fertilizer (T 5 ), 50% mineral + 100% organic manure + 100% bio-fertilizer (T 6 ) and 25% mineral + 100% organic manure + 100% biofertilizer (T 7 )] were arranged in sub plots. Results showed that dry weight of shoots per plant and total dry in Alia123 (V 1 ) hybrid significantly increased. While Rama888 hybrid (V 2 ) significantly enhanced flowering, fruit set characters, as well as yield and its components. Moreover, 100% mineral + 100% organic manure + 100% bio-fertilizer (T 4 ) significantly improved all dry weight parameters. Also the same treatment significantly increased flowering, fruit set characters and yield and its components. Furthermore, using Alia123 (V 1 ) hybrid with mixture of 100% mineral + 100% organic fertilizer + 100% bio-fertilizer (T 4 ) significantly enhanced all dry weight parameters. While using Rama 888 hybrid (V 2 ) with a mixture of 100% mineral + 100% organic fertilizer + 100% bio-fertilizer (T 4 ) were the superior interaction treatment which reflected a significant effect on all flowering and fruit set characters, as well as yield and its components. Generally the both hybrids were recorded good results for sowing under high temperature conditions in most cases.
INTRODUCTION
Tomato (Solanum lycopersicum, Mill) belongs to family Solanaceae that considered as important vegetable crops all over the world. Its can be used as a fresh or paste in all parts of the world (Alofe and Somade, 1982). High temperature above the optimal degree of crop growth adversely affects vegetative growth and decreases productivity. The best temperature for growing tomato ranged between 21-24°C, and increasing temperature higher than 28ºC will gradually decreases the yield leading to death level at 35ºC (Abdellatif et al., 2017) . Tomato flowering optimal degree ranged between 15 -25°C, while fruit set is between 18-20°C (DeKoning, 1994) .
Balance fertilizations in tomato crop during all growth stages is necessary for satisfactory growth, development and also yield. Among different nutrients that are required for tomato cultivation, nitrogen, and phosphorus and potassium considered as the most important http:/www.journals.zu.edu.eg/journalDisplay.aspx?Journalld=1&queryType=Master Plant Production Science *Corresponding author: Tel. : +201002399026 E-mail address: mohhamedarisha@gmail.com nutrients. Nitrogen influences the vegetative growth through its function of building up proteins which induces cell division and initial meristic activity. Phosphorus is essential for root development and utilization of water and other nutrients by tomato plants. Potassium serves as an enzyme activator, and assists in the transport of assimilated results from the leaf to the plant tissue (Jayaweera and Mikkelsen, 1991) .
Nowadays, organic farming is one of the fastest growing sectors of agriculture all over the world. its goal is to create a balance between combined systems of soil organisms, plants, animals, as well as humans ( Karanatsidis and Berova, 2009) . Poultry manure is one of the best nutrients source for plants, enhanced the nutrients in the soil, required avoid nutrient imbalances and related animal health dangers, as well as surface and ground water contamination (Blay et al., 2002; Phan et al., 2002) .
Bio-fertilizers enclose useful microorganisms in a viable state, dedicated to seed or soil application and intended to improve soil fertility. It helps plant in growth by increasing the number of desired bacteria and its biotic activity in the root environment (Subba, 1999) . Moreover, biofertilizer directly enhance growth elevation by production of phytohormons, improving obtainability of nutrients, nonsymbiotic nitrogen fixation and enriching of diseases resistance mechanisms (Zdor and Anderson, 1992) . Nitrogen fixing bacteria, such as Azospirillium braselence and Azotobacter chroccocum that fixing N and produce ammonia for their own use and support the plant with nitrogen, as an exchange carbon and protected habitat (Marschner, 1995) . Phosphate dissolving bacteria, similar Bacillus megaterium that dissolve phosphorus from organic phosphorus complexes to make it soluble for the plant through the production of enzymes phosphate. As well as producing biotic compounds, such as hormones like auxin and gibberellic acid (Mehrvarz and Chaich, 2008) . Potassium dissolving bacteria like, Bacillus circulans, that breakdown potassium from complex insoluble minerals into a simple form (Alexander, 1985) .
Therefore, the aim of this work was to study the effect of mineral, organic and bio-fertilizers each alone and their combination along with using two different tomato hybrids on some growth parameters, flowering and fruit set well as yield and its components under high temperature conditions.
MATERIALS AND METHODS
This work was carried out in a Private Farm at Awlad Saqr District, Sharkia Governorate, Egypt during two successive summer seasons of 2016 and 2017 to evaluate the effectiveness of organic manure, bio-fertilizers and different levels of the mineral fertilizers each alone and their mixture on dry weight parameters, flowering, fruit set and yield with its components of some tomato hybrids grown under high temperature conditions in clay loam soil and flood irrigation system. Two different tomato (Solanum lycopersicum, Mill) hybrids were used in the experiment including Alia123 (Produced by Diamonds seeds Co. (Spain). Imported by Technogreen Co. for seeds, Egypt) hybrid (V 1 ) and Rama888 (Produced by Sun Rise seeds Co. (USA). Imported by Sand Valley comp. for agricultural development, Egypt) hybrid (V 2 ). Seedling of both tomato hybrids was brought from a Private nursery (El-Salhya El-Jaded City, , Sharkia Governorate Egypt). This experiment was carried out in a split plot design with three replicates including 14 treatments, which were combination of the two tomato hybrids with 7 fertilizer treatments as follows: [100% mineral fertilizers (T 1 ), 100% biofertilizers (T 2 ), 100% organic manure (T 3 ), 100%mineral +100% organic manure +100% bio-fertilizer (T 4 ), 75% mineral +100% organic manure +100% bio-fertilizer (T 5 ), 50% mineral + 100% organic manure +100% bio-fertilizer (T 6 ) and 25% mineral +100% organic manure +100% bio-fertilizer (T 7 )]. The two tomato hybrids were randomly distributed in the main plots and the fertilizer treatments were in the sub plots. The used mineral fertilizers were (NPK) in the form of ammonium nitrate (33.5% N), calcium superphosphate (15.5% P 2 O 5 ) and potassium sulfate (48% K 2 O) were applied at 500 Kg/fad., (1.6 kg/plot), 400 Kg/fad (1.3 kg/ plot) and 250 Kg/fad., (0.804 kg/plot) of the recommended dose, respectively. Bio-fertilizers were nitrobine (Azospirillium sp. + Azotobacter sp., nitrogen fixing bacteria), phosphorein (Bacillus megatherium, phosphate dissolving bacteria) and potassiumag (Bacillus circulans, potassium dissolving bacteria) (were brought from Agriculture Research Centre (ARC), Giza Egypt). 1 kg/fad., (3.5 g/plot) of each biofertilizer types in recommended doses were used one time at the beginning of the growing seasons by dissolving 3.5 g/plot of each one in 3 liter water. Seedling roots of each plot which received bio-fertilizers were dipped in the dissolved bio-fertilizers for 5 minutes and then transplanted in the irrigated ridges directly and were added at 100% of the recommended dose.
Organic fertilizer was poultry manure (from a private poultry farm), which was added at 10.5 ton/fad., (33.75 kg/plot), as a recommended dose. The experiment site was plowed three times and calcium super phosphate was added at one time during preparing the ridges. Organic fertilizer was added to the plots in the same way of adding calcium super phosphate at 100 % of the recommended dose. Seeds of the both tomato hybrids were sown in the private nursery on 8 th April and transplanted on 8 th May in the both growing seasons. The seedlings were transplanted at a distance of 40 cm apart. The plot area was 13.5 m 2 (3 ridges with 3 m length and 1.5 widths). Ammonium nitrate and potassium sulfate were applied three times (first time at 30 days after transplanting and then added every 15 days, intervals). Both of them were well dissolved in 5.25 liter water and 250 cm 3 add to every seedling at a distance of 5 cm from its root. Tomato plants were irrigated by flood irrigation 6 times per season. All experiment plots were received magnesium sulfate at 50 kg/fad., (161g/plot) which was added with the third time of adding mineral fertilizers, and foliar sprayed three times with micronutrients and amino acids at 10 days after transplanting then two times every 15 days, intervals. In addition, tomato plants were sprayed with fungal and insecticides, as well as foliar spraying two times with calcium boron during fruiting. Temperature of growing seasons obtained from Egyptian Meteorological Station, Sharkia Governorate was presented in Table 1 . Data obtained as daily temperature and the average was recorded for each month separately.
This data was to know the effect of high temperature of both growing seasons (June-August) on the efficiency of different fertilizers for tomato plants growth and yield.
Studied Characters

Dry weight
The different parts of three tomato plants, at 75 days after transplanting were oven dried at 70°C till constant weight, then recorded: leaves dry weight/plant (g), roots dry weight/plant (g), shoots dry weight/ plant (g) and total dry weight (leaves, roots and shoots)/plant (g).
Flowering and fruit set
A random sample of three plants was taken from each plot in 2017 season for measuring:
1. Number of flowers/plant at 60 days after transplanting.
2. Number and percentage of fruit set of known 20 flowers marked at 55 days after transplanting and were counted after 20 days. The air temperature of 20 days was recorded at 2 and 9 Post meridiem (pm) by using a digital thermometer. The average of 20 days was calculated too (40.1/26.9°C day/ night).
3. Number of fruits/cluster, number of fruit clusters/plant were determined at 75 days after transplanting.
Yield and its components
Fruits of each plot were harvested at full ripe maturity stage, and then counted, weighted and the following yield parameters were calculated: Number of fruits/plant, average fruit weight (g), yield/plant (kg), early yield (first and second picking ton/ fad.) and total yield (ton/fad.).
Statistical Data Analyses
All the obtained data during the growth seasons of the study were statistically analyzed using statistics 8.1 software program to find out the statistical significance of the experimental results of both seasons. The differences between means were compared using the least significant difference (LSD) test at the probability of 5% level according the method described by Snedecor and Cochran (1980). 
RESULTS AND DISCUSSION
Dry Weight
Effect of tomato hybrids grown under high temperature conditions
Results presented in Table 2 show the effect of hybrids on the dry weight of different parts of tomato plants grown under high temperature conditions, i.e., roots, shoots, leaves, as well as total dry weights per plant in 2016 and 2017 seasons. Its clear from the results in this table that the dry weight of both leaves and roots per plant were not significantly affected by the tested hybrids in both the studied seasons. On the other hand, dry weight of shoots per plant and total dry weight per plant significantly increased in Alia123 hybrid (V 1 ) than hybrid (V 2 ) in both studied seasons. The variations under high temperature might be due to the genetic variability between those hybrids as Alia 123 is heat resistant hybrid while, Rama 888 is a heat sensitive hybrid. This result was in consensus with 
Effect of different fertilization sources and its rates on the dry weight of tomato plants parts grown under high temperature conditions
Results in Table 2 show the effect of different fertilization sources and its rates on the dry weight of different organs of tomato plant, as well as total dry weight per plant, grown under high temperature conditions during 2016 and 2017 season. It was obvious from the recorded results that, tomato plants fertilized with a mixture of 100% minerals +100% organic fertilizer + 100% bio-fertilizer (T 4 ) significantly enhanced dry weight of leaves, shoots, as well as total dry weight per plant in the two studied seasons, except dry weight of roots which didn't reflect any significant effect between a mixture of 100% mineral + 100% organic fertilizer+ 100% bio-fertilizer (T 4 ) compared with 75% mineral +100% organic fertilizer+ 100% bio-fertilizer (T 5 ) and 50% minerals + 100% organic fertilizer + 100% biofertilizer (T 6 ) in the first season and 100% minerals +100% bio-fertilizer +100% organic fertilizer (T 4 ) compared with 75% minerals +100% bio-fertilizer +100% organic fertilizer (T 5 ) in the second season, respectively. While 100% bio-fertilizer significantly gave the lowest dry weight of all plant parts. The previous results suggested that such enhanced might be due to the effect of NPK, where nitrogen is basic for photosynthesis, creation of chlorophyll and nucleic acids and its absence or deficiency causes stunted growth (Tisdale et al., 2003) . Beside this, nitrogen is a necessary component of protoplasm and enzymes that the biological catalytic agents, which speed up the biological processes (Mengel and Kirkby, 1978). Also phosphorus is involved in cell metabolism and is vital for the biosynthesis of primary and secondary metabolites in plants (Habibzadeh and Moosavi, 2014). In addition, the K component in the NPK fertilizer serves as an enzyme activator, and assists in the transport of assimilated produced from the leaf to the plant tissue (Jayaweera and Mikkelsen, 1991). et al. (2013) who found that the interaction of biofertlizer with mineral and organic significantly increased dry weight of plant parts.
Effect of the interaction between hybrids and different fertilization sources on the dry weight of tomato plant parts under high temperature conditions
Using Alia123 (V 1 ) hybrid with mixture of (T 4 ) were the superior interaction treatments which enhanced dry weight of shoots and total dry weight/ plant in the both seasons. Moreover, leaves dry weight came in the first rank in Rama 888 hybrid (V 1 ) with a mixture of 100% minerals +100% bio-fertilizer + 100% organic in the first season and Alia123 hybrid (V 1 ) with a mixture of 100% mineral + 100% bio-fertilizer+ 100% organic fertilizer in the second season. In addition, as compared with the other interaction treatments Alia123 hybrid (V 2 ) fertilized with 100% mineral + bio-fertilizer + organic fertilizer increased roots dry weight per plant in the first season and Rama888 hybrid (V 2 ) fertilized with 100% minerals + bio-fertilizer + organic fertilizer in the second season (Table 3 ).
Flowering and Fruit Setting
Effect of tomato hybrids on flowering and fruit setting under high temperature conditions
As shown in Table 4 , the number of flowers per plant, number of clusters per plant, as well as number of fruits setting (from 20 flowers) and its percentage were significantly increased in Rama888 hybrid (V 2 ) than Alia123 (V 1 ) under the average air temperature of 20 days (40.1/ 26.9°C day/night), Except for the number of fruits per cluster which didn't reflect any significant effect between both hybrids. This difference might be due the genetic variation between both tomato hybrids in heat stress tolerance. Furthermore, it may be attributed to the impact of high temperature on pollen viability, flowering and fruit setting processes are better in V 2 due to its resistance to heat stress. The results are in harmony with Rahaman et al. (2011) and Abdul Rasool and Abeedhabeeb (2014) on flowering stage and fruit set of tomato varieties, they showed that tomato hybrids differed in fruit setting and flowering characters.
Effect of different fertilization sources on the flowering and fruit setting of tomato plants grown under high temperature conditions
It was interesting to note that (T 4 significantly enhanced the number of flowers per plant and number of clusters per plant. Furthermore, (T 4 ) and (T 5 ) increased number of fruits per cluster and number of fruits setting and its percentage (known 20 flowers) without any significant effect between them under the average air temperature of 20 days (40.1/26.9°C day/night). This increment may be because of available nitrogen and phosphorus available have a positive influence on flower initiation (Table 4) (2017) demonstrated that organic manure increases flowering characters and fruits setting of tomato. Moreover, this increase might be related with the effective fixation of nitrogen, as well as metabolic products of Azotobacter as gibberellins, indole acetic acid and cytokinin might have helped in inducing early flowering, fruit setting, fruit picking and also improved number of flowers and fruits per cluster this lead to increase of the yield (Bhadoria et al., 2007) . According to the biofertlizer effect on characters and fruits setting of tomato plants, Meena et al. (2014) reported that bio-fertilizer significantly improved flowering characters and fruits setting : Alia123 hybrid, V 2 : Rama888 hybrid, T 1 : 100% mineral fertilizers, T 2 : 100% bio-fertilizers, T 3 : 100% organic manure, T 4 : 100%mineral +100% organic manure +100% bio-fertilizer, T 5 : 75%mineral +100% organic manure +100% bio-fertilizer, T 6 : 50%mineral +100% organic manure +100% bio-fertilizer, T 7 : 25%mineral +100% organic manure +100% bio-fertilizer. Values having the same alphabetical letter(s) in each column did not significantly different according to LSD at 5% of probability. al. (2018) on sweet pepper cv. Top Star showed that, the interaction of mineral, organic and biofertilizer increased characters and fruits setting.
Effect of the interaction between Hybrids and different fertilization sources under high temperature conditions
Results recorded in Table 5 show that using T 4 mixture with Rama 888 hybrid was the superior interaction treatment which reflected a significant effect on the number of flowers per plant and number of clusters per plant. In addition T 4 increased number of fruits per cluster, number and percentage of fruits setting (from 20 flowers) under the average air temperature of 20 days (40.1/26.9°C day/night) followed by T 5 and T 6 without any significant effect between them. On the other hand, using Alia123 tomato hybrid with 100% bio-fertilizer (T 2 ) has only been the lowest interaction treatment among the whole treatments on the above mentioned characters.
Yield and its Components
Effect of tomato hybrids grown under high temperature conditions
It is obvious from recorded results in Table 6 that, average fruit weight, number of fruits per plant, yield per plant early yield, as well as total yield in Rama888 hybrid (V 2 ) was significantly higher than Alia 123 hybrid (V 1 ) in the both studied seasons. The variances between the both hybrids might be due to their genetic variations for heat sensitivity. Therefore the high temperature caused a variation between them in yield and its components. Results are in the line with Ali et al. (2016), Bhati (2017) and Sivakumar and Srividhya (2016) on yield and its components of tomato genotypes.
Effect of different fertilization sources on tomato yield and its components under high temperature conditions
It is clear from Table 6 that, the application of a mixture 100% mineral +100% bio-fertilizer + 100% organic fertilizer (T 4 ) to tomato plants significantly enhanced yield and its components, i.e., average fruit weight, number of fruits per plant, yield per plant, total yield in the both seasons as well as early yield in the first season compared to the other treatments. Moreover, 100% mineral +100% bio-fertilizer +100% organic fertilizer (T 4 ) came in the first rank which increased early yield followed by, 75% mineral +100% bio-fertilizer +100% organic fertilizer (T 5 ) in the second season. Increasing in the abovementioned characters might be attributed to increasing stimulating effect of nitrogen on the vegetative growth characters which in role improved flowering and fruiting. Furthermore vegetative activate more carbohydrates synthesis which later effect on yield quality and quantity (Bidari and Hebsur, 2011) . In addition, potassium element absorbed by plants helped to increase photosynthesis, serving for more proteins and carbohydrates synthesis. Improved protein, fat and carbohydrate creation that is transferred to fruits which can lead to increase average fruit weight (Setyamidjaja, 1986) . Earlier studies by scientists showed that potassium provides an vital role in fruit weight, fruit color, dry matter and the final yield of tomato (Anac et al., 1994) (2016) told that organic manure affected yield and its components. For bio-fertilizers containing treatments increases yield might be due to increased nitrogen supply by Azotobacter application which might be responsible for healthy growth and improved chlorophyll content, which in turn accelerated photosynthetic rate and thereby increased the supply of carbohydrate to plant (Shafi et al.,  2019) . Moreover the increase in fruit yield of tomato with inoculation of P solubilizing bacteria might be back to increasing in P availability through dissolving inorganic phosphate by organic acid, breakdown of phosphate-rich organic compounds and production of plant growth supporting substances (Gaur and Sunita, 1999). Abdel -Monaim et al. (2012) , showed that bio-fertilizer increased yield and its's components. Ho (1996) and Adams et al. (2001) told that high tomato under high temperature 100%mineral +100% organic manure +100% bio-fertilizer, T 5 : 75%mineral +100% organic manure +100% bio-fertilizer, T 6 : 50%mineral +100% organic manure +100% bio-fertilizer, T 7 : 25%mineral +100% organic manure +100% bio-fertilizer. Values having the same alphabetical letter(s) in each column did not significantly different according to LSD at 5% of probability.
produced poorer fruit yield of tomato. High temperature decreased carbohydrates and affect on plant biological processes that lead to lower fruit yield. The optimal temperature for fruiting development at night temperature is between 15 -20°C and the day temperature at about 25°C (Kalloo, 1985) . Increasing temperature above the optimum range especially at night increased respiratory rate and this lead to lose carbohydrates and give lower fruit yield. In the current study using different fertilization sources together including bio-fertilizers, organic and mineral fertilizers may be compensate the shortage of nutrients induced by high temperature. Furthermore, using bio-fertilizers as supportive for mineral fertilization helped the root to absorb more nutrients under high temperature. That's in role enriched the physiological process including photosynthesis which leads to increasing carbohydrates rate and this might enhanced fruit yield of tomato. The obtained results are in agreement with 
Effect of the interaction between hybrids and different fertilization sources under high temperature conditions
The results in Table 7 show that using Rama 888 hybrids (V 2 ) with a mixture of 100% mineral +100% organic fertilizer + 100% biofertilizer fertilizer (T 4 ) were the best interaction treatment that significantly increased yield and its components, i.e. Average fruit weight, number of fruits per plant, yield per plant and total yield in both seasons as well as early yield in the first season which were listed in this table compared with other interaction treatments. In addition, the interaction between Rama888 hybrids (V 2 ) with a mixture of 100% mineral +100% organic fertilizer + 100% bio-fertilizer (T 4 ) increased early yield followed by 75% mineral +100% organic fertilizer + 100% biofertilizer (T 5 ) with the same hybrid without any significant effect between them in the second season. : Alia123 hybrid, V 2 : Rama888 hybrid, T 1 : 100% mineral fertilizers, T 2 : 100% bio-fertilizers, T 3 : 100% organic manure, T 4 : 100%mineral +100% organic manure +100% bio-fertilizer, T 5 : 75%mineral +100% organic manure +100% bio-fertilizer, T 6 : 50%mineral +100% organic manure +100% bio-fertilizer, T 7 : 25%mineral +100% organic manure +100% bio-fertilizer. Values having the same alphabetical letter(s) in each column did not significantly different according to LSD at 5% of probability.
Conclusion
The previous study indicated that Alia123 (V 1 ) tomato hybrid significantly increased dry weight of shoots per plant and total dry weight, while Rama888 (V 2 ) tomato hybrid significantly enhanced number of flowers per plant, number of fruits per cluster, number of clusters per plant as well as number of fruits setting and its percentage (from 20 flowers) as well as yield and its compontes.100%mineral+ 100%organic manure +100%bio-fertilizer (T 4 ) improved all dry weight parameters, flowering and fruits setting characters as well as yield and its components. Alia123 (V 1 ) hybrid with a mixture of 100% minerals + 100% organic fertilizer + 100%bio-fertilizer (T 4 ) significantly enhanced all dry weight parameters, while Rama 888 hybrid (V 2 ) with the same mixture enhanced all flowering and fruit set characters, as well as yield and its component, in most cases.
